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[57] ABSTRACT 

A data communication system for allowing communication 
between various devices and various operating systems 
across various types of networking systems. The data com- 
munication system includes an host computer system 10 
with a display device 15 and a processor 17 for generating 
signals for the display device, at least one peripheral device 
56, and a dynamic device driver 42 for allowing two-way 
communication between the peripheral device and the host 
computer system. The dynamic device driver includes an 
operating system specific portion 33, configured for the 
operating system of the host computer system, and an 
operating system independ ent device driver portion 34, 
confipiiretTfrir the periphecaJ^HfcvinK The Operating system 

includes a linking mechanism 19 for allowing two-way 
communication between the operating system specific por- 
tion and the operating system independent device driver 
portion, thus allowing two-wa y communication between the 
processor and the perifjfreral device . 

32 Claims, 12 Drawing Sheets 
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Printers Available On This LAN 

1. Printer Named: HDE/Meister 
Manufacturer/Model: Ricoh C4FM 

□ Emulations: PostScript® & PCL 

□ Resolutions: 400 DPI 

□ Print Speed: 24 PPM 

□ Paper Sizes: Letter, A4, Executive, B5, Legal, Ledger 

□ Envelope Sizes: Monarch, Commercial- 10, DL, C5 

□ Image Enhancement Technology: Sharp Edge Technology 

o Additional Features: 500 Sheet Input Bin; Digital Scanner; 3 Input Trays; Manual Feed; 15 

bin output sorter; Job Seperator Available; PCL Job Timeout. 
O Comments: 

2. Printer Named: HDE/Geny 

Manufacturer/Model: NEC Silentwriter Superscript 610 

□ Emulations: PCL & GDI 
O Resolutions: 300 DPI 

O Print Speed: 6 PPM 

□ Paper Sizes: Letter, A4, Executive, B5, Legal 

□ Envelope Sizes: Monarch, Commercial- 10, DL, C5 

□ Duplexing: Not Available 

o Image Enhancement Technology: Sharp Edge Technology 

□ Comments: This is a low capacity printer which should be used only for Small jobs. 
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DYNAMIC DEVICE DRIVER As will be readily appreciated from the foregoing 

summary, the invention provides a dyna mic device drive r for 

FIELD OF THE INVENTION providi ng two wa y communic atio n between a computer 

This invention relates to the field of data processing and, operating system and3cgnne^ed..p.eripheral device at run 

more particularly, to an improved dynamic device driver that 5 Ume - 

provides communication between various devices and van- SUMMARY OF THE INVENTION 
ous operating systems across various types of networking 

systems. _ - . The present invention provides a dynamic device driver 

system that provides two-way communication between vari- 

BACKGROUND OF THE INVENTION 10 0 us peripheral devices and various operating systems 

nevice driversareprn^ msnr routines which control and p° u P led across various *»" of networking systems. The 

mana^e'flo Vofdatrto ^d tro irl lnpU t /oUl nut (I/O) host computer system controls a peripheral devtce coupled 

devices. ThT-anvTrs form part oTana-interact with an t0 a ho f f° m f uter s y s J tem havin S an operating system with 

operating system. An operating system normally includes a „ » Nation layer and a processor wherein the peripheral 

basic set of device drivers for I/O devices, such as a 15 devlce bas aD ass0 « at ed peripheral device driver and the 

keyboard, fixed and floppy disk drives, display, and printer, hos ' computer s ystem is coupled to the peripheral device v a 

commonly used with a personal computer. When an I/O f conne cfion selecte afrom the group of a direct connection, 

device is added to a data processing system, and such device locai ' Wea '^^^SSS^-*'l^« D f u:MU network 

is not operable under an existing driver stored within the connection. The-ficsT computer system assigns an address to 

data processing system, a new driver must be added to the 20 th^efipTieral device to distinctly identify the penpheral 

system in order to use the device. A new driver is custom- dev , lc ; e '? lne host computer system and selects the periph- 

arily supplied by the maker of the I/O device and is installed eral devlce ^cording to the assigned address. Also the host 

in the system in accordance with procedures established by o™P»«« system retrieves the stored penpheral device 

the operating system. In personal computers operating with „« dnver ° f *e selected peripheral device interprets the 

DOS™ or OS/2™ operating_systems, such drivers are, 25 retneved penpheral device driver and controls the penpheral 
installed at^rt^feboot-time, using commandsjjrjnsjiuc/ devicc according to user initiated controlling commands in 

tions inTOQNFIG SYS file " operating system through the translation layer to the 

„ _, „ ■ — i — : — ' . . , , ... interpreted peripheral device driver. 

Typically device drivers are createdvfor use with a par- . r , r „ , 

ticular operating_syslfinL_ A device driver written fo7oDT 30 . In accordance with still other aspects of the present 

operating^slem cannot be used with another operating invention, .the host computer system compiles the penpheral 

system without extensive modifications. Many have tried to f vlce dr ! ver mst ^ ad of interpreting the penpheral device 

find solutions Tolhis~de~pendency problem in order to create dnver, wherein the compiling performed is just-in-time 

a universal device driver. One example is U.S. Pat. No. ^piling that maintains processor and operating system 

5,265,252 to Rawson, III et al., which discloses a device 3S ^dependence for the penpheral device driver, 

driver, with one part that interfaces with the operating In accordance with still other aspects of the present 

system and a second part that interfaces with the plurality of invention, the host computer system retrieves the peripheral 

different operating systems. Rawson's device driver system device driver from a stored location in the host computer 

handles a great variety of different I/O devices with different system, the periphend de vice o r an independent server, 

operating systems. Another example is U.S. Pat. No. 4,975, 4,3 In accordance with yet other aspects of the prese nt 

829 to Qarey et al. Clarey et al. also discloses a device invention, the peripheral device is a printer, a scanner, a high j 

driver that is independent of a computer operating system d ensity storage medium, a fa csimile device, and home : 

for communication with peripheral device jobs. a'pp liances such as audio/video components and display ' 

The prior art, as noted above, exhibits an apparent uni- devices, 

versal connectivity feat ure with operating systems and 45 In accordance with still yet other aspects of the present 

peripheral devices whose protocols are preprogramm ed into invention, the peri pheral device driver includes a graphica l 

the device driver. However, these device dnversare acti- user inte rface (GUI) for entering of user initiated controlling, 

\ vatetfat compil e time and thus cannot interact wit h operat- cofrmanas. I he UU1 ol the peripheral device driver displays 

I ing systems or device drivers not previously conceive d of the status of the peripheral device and a list of pr edefin ed 

* durin gjhe amno'rinp of the initial device driver . Thus, the 50 user^ejeciaj2le^p^oiis_for t he selected peripheral d evice 

'systems fail to be truly independent. Also, the prior art fails In accordance with further aspects of the present 

to address a significant amount of user friendly two-way invention, the peripheral device driver displays an admin- 

mmmnnirfltinn hrtwrr^ [fa npftmtmpr system and the con- istrative maintenance menu, wherein the administrative 

nected peripheral dev ices. maintenance menu allows a user to perform at least one of 

Recently, Tektronix and others are Kntqpg_per ipherals to 55 the following functions: connect additional peripheral 

the I nternet hy writing Hyper- Text Mark Up Langua ge devices^ limit user access to specific peripheral devices; 

(HTM L) software for the periphe ral HT ML allows for install fonts from various predefined font servers connected 

woj-V gy commun ication between a co nnected ho st and the to the operating system; install a proxy connection; display 

perij fljeral.j lowever. the host must include the device driver the most recent users o jjhe selected peripheral device and 

software to operate with the peripheral. For example, if a 60 predete rmined de tails of the most recent user peripheral 

user were to print an MS Word document to a printer device episodes; set default peripheral device handling 

identified by an addressed site on the Internet or similar type options; set default global peripheral device parameter 

network, the user must first send the document through the options and set default imaging options. 

device driver associated with this printer. Then the user must ««t»^ 

utilize a send document function such as a File Transfer 65 DESCRIPTION OF THE DRAWINGS 

Protocol (FTP) procedure, to efficiendy deliver the docu- The foregoing aspects and many of the attendant advan- 

ment to the printer. tages of this invention will become more readily appreciated 
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as the same becomes better understood by reference to the Object-oriented programs have greatly increased the oper- 

following detailed description, when taken in conjunction ability of applications, such as Pagemaker™, running on an 

with the accompanying drawings, wherein: OS. However, applications typically considered part of the 

FIG. 1 is a pictorial of some system and network con- 0S have DOt displayed a requirement or need to use object- 
nections possible with the present invention; 5 oriented programming. An example of an application con- 

n^. i ■ i_i 1 j * r .i_ . , r. L sidered part of the OS is a device driver. The present 

FIG. 2 is a block diagram of the system components of the , • . tA m . r 

t • ■ invention inco rporates object oriented programs to cre ate a 

present invention; singlc device driver th at provides communication beTwee n 

FIGS. 3-8 are interactive menus of the present invention; any host-gmpuTef'sj ^lem and any peripheral fcv{cZT . 
anc * 10 FtGTl illustrates the environment in which the present 

FIGS. 9 and 10 are flow diagrams of data access of the invention operates. Components of the dynamic device 

present invention. driver 42 are located on each of the components illustrated 

DETAILED DESCRIPTION OF THE m RG 1 Thus '. ? ch °P C J^ s y stem can effectively 

PREFERRED EMBODIMENT communicate with peripherals connected locally or 

15 remotely, ror example, if a user is operating from a Win- 
As will be better understood from the following dows 3.1 PC 23, the dynamic dev ice driver 42 allows 
description, the present invention is directed to a system for communication with peripherals directly attached, such as a 
dynamically connecting an v peripheral devices anyjiost printer 27, peripherals connectedon an intranet network 20, 
co mputer system , wherein virtually any electronically con- such as printers 29-31, or peripherals connected on the 
trollable peripher al device equipped with the necess ary 2Q Internet 22, such as printer 36. 

interface can be connected. While the following description piG. 2 illustrates the basic components of a dynamic 
explains the invention in connectio n with printers , it is to be device driver 42 and the environment in which it resides, 
understood that the invention can be used with other periph- Driver 42 includes two components: an OS specific device 
eral devices. In addition, the invention easily accommodates driver portion 33; and an OS independent device driver 
peripheral devices and host computer systems produced by ^ portion 34. The OS specific device driver portion 33 is 
various manufacturers. The invention employs a hostjErn- written specifically for the OS of a host computer system 10 
pute r system, a network, interfaces for connecting the com- m wn i c h it resides. An OS specific device driver portion 
puter and IJhjej^ripJieral. -devices tojhe network, and a written for a Windows 95™ operating system is significantly 
dynamic cfevice driver with an operating system (OS) inde- different than an OS specific device driver portion written 
pendent device driver portion and an OS specific device 3Q for a Macintosh or Sun operating system. The host computer 
driver portion. system 10 also includes a display device 15, a processor 17, 

As described previously, the prior art allows for file communication code 21 for linking the host computer sys- 
transfer protocol sending or FTPing of various documents, tem 10 to any connected network, an interpreter 19, an OS 
such as Excel, Word, MacWrite, etc., to a peripheral device independent device driver portion loader 50 and applications 
for execution. However, the document must be correctly 35 software 32 such as Word or Excel, 
formatted by a device driver specific to the peripheral The OS specific device driver portion 33 i s the two-w ay 
device. In the preferred embodiment of the present translating communication la yer between the OS nf the hnsi 
invention, the dynamic device driver uses the fundamental computer system lOjmiUhe-OSJiid^endent devic^nver 
aspects of an object oriented language, such as Java™ portion 34. The OS ind ependent device , driver portion 34 1 
computer language, to provide for a dyna^J^Mctjg^of ^ resides either i n the hos t com puter system 10, i n the ■ periph; / 
periph eral dev ices. era l device "that it is spec ific to (such as peripheral device \ 

The fundamental aspects of object-oriented programming StflTor in an m depenffent server connected either directly to < 
language are that objects are organized into classes in a the host computer system 10 (such as secondary server 57) 
hierarchical fashion and that objects are interoperable. or indirectly through a local area network, such as an 
Classes are abstract generic descriptions of objects and their 45 intranet, or a public data network, such as the Internet. The 
behaviors. A class defines a certain category or grouping of OS independent device driver portion 34 includes informa- f 
methods and data within an object. Methods comprise tion regarding p eripheral device operatio n, peri pheral spe - 1 
procedures or code that operate upon data. Methods as cific data objects 54 and may inclu de graphicaFuser inter * | 
applied to data define the behavior of the object. Refinement face^GUI) objects 52 . The peripheFal specific data objects 
of the methods of the class is achieved by the creation of so Si4 are associated with a particular peripheral device and 
"sub-classes." In other words, a class can be thought of as a include information relating to the particular peripheral 
genus, and its subclass as the species. Subclasses allow the device. For example, if the peripheral device is a printer, the"' 
introduction of a new class into the class hierarchy, and peripheral specific data objects 54 include information about 
inherit the behaviors of its superclass while adding new the printer's paper trays, the printer's formatting 
behaviors to the subclass. 55 requirements, etc. The GUI objects 52 provide the user a 

An instance of a class is a specific individual entity, way to view and manipulate the peripheral specific data 
something concrete having observable behavior. An instance objects 54. 

is a specific object with the behaviors defined by its class. When the OS independent device driver portion 34 is 
Instances are created and deleted dynamically in an object- written in the Java lang uage, as multi ple Java applets (small 
oriented programming language. The class, however, is the 60 independent Java language prog rams^ the host computer 
broad, yet abstract, concept under which the instance system 10 TOusl Include a Java applet loader 50 , a Java data 
belongs. The instance inherits all the methods of its class, channel 58 and a Java inter preter 1 9 T he interpreter 19 is a 
but has particular individual values associated with it that \ virtu al "fn'a fl ^ie nr CPU for the Java applets, thus allowing 
are unique. There is only one location in the memory of a run time execution of the OS independent device driver 
computer for the class. There may, however, be numerous 65 portion 34 on the host computer system 10. The interpreter 
instances of the class, each of which has different values and 19 also provides processor independence for any OS inde- 
different physical locations in memory. pendent device driver written in interpreted code. The OS 
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specific device driver portion 33 provides for communica- For example, the user selects the US paper group with a 

tion between the OS of host computer system 10 and the normal size selection, an automatic tray 1 selection due to 

executing OS independent device driver portion 34. It can be the paper size selection, a disable feature of the jam recovery 

appreciated by one of ordinary skill that an object oriented a nd paper reserve, a short edge feed of manual paper feeder 

language with similar characteristics as Java may be used in 5 orientation, a normal thickness on the paper and a time of 

the present invention provided the objeS onenlea language twcnty sma6s for thc mamjal fecd timcout Printer set 

includes OS independent code with the device driver infer- menu 7 6 is also a GUI object 52 with included peripheral 

mation required for the peripheral device for multi-network dfic data objects 54 ^ &izc yalue d ^ ^ d 

access and OS specific code tor translating between the OS •* „ * f - , , r ^ , , . . t - A 

j *i_ no ■ j j » j i. i tT ■ . » .» , is an example ot a peripheral specific data object 54. 

and the OS independent code. It can also be appreciated that . r r J 

a just-in-time compiler could replace the interpreter 19 to ,/]?• 8A lllustrates ™ administrative maintenance menu 

compile interpreted code into machine specific code. ™ ^P 1 ^? upon selection of the "admin menus" button 

FIGS. 3-8 illustrate examples of displayed menus of GUI 65 - ^sently, the administrative maintenance menu 74 

objects 52 that include printer specific objects 54. Another m ? ud * S m ° e ^cUMe buttons that aUow the user to 

embodiment, not shown, incorporates the GUI objects 52 15 mtera ? ™* various features of the GUI of the present 

into the menus of the annlication software 32 n .nnin. on the 15 mV ? D AdmmiSlratlVe m^tenance mem 74 indudes a 

operating System. For example, a printer o^tiSns window of . 56 P n , Dter n f ame 0r P^word" button 75 that provides for 

the common command windows for Word 6.0 of a printer ^ Uatl0n of i? ew P™«£ °" the network in an install new 

connected to the host computer system through a standard P™ e ™ u 75 «> se * 8B - In ' he insta11 *™ P™ ter 

device driver and a printer connected to the host through the 20 ZT ? V T \ P T% by . cntenn S lhe addre u ss 

dynamic device driver 42 would be visually the same and that ldei l llfies Printer. ^ * Pnnter access is to be 

may include similar printer options. password protected the system i administrator can assign a 

tu *■ et/^o * o mi . . ■ . t password to menu 76a. FIGS. 8B-8J are examples of GUI 

The menus of FIGS. 3-8 illustrate either printer set up . * . *i >.u * i_ i •<= j * 

. c . 4 . / - * objects 52 with peripheral specific data objects 54. 

information, menu item selections or status information of r r r J 

jthe printer. FIG. 3 illustrates a top menu 60 that allows the ^ FIG 8C lllus tates a printer access maintenance menu 80a 

Iser to interact with the preconnected printer. The top menu accessed through selection of button 80 of the administrative 

60 is an example of a GUI object that provides six different maintenance menu 74. A system administrator using the 

selectabl e button s: "printer status" 61; "available printers" P nnter access maintenance menu 80a can limit or expand 

ear-emulation" '63; "printer set up" 64; "admin menus" 65; P nnter acccss b * changing accessible user address or can 

and "help set up" 66. Each selection links to a separate 30 add or rcmovc from an cxistm g access ^ 

menu. The menus may b e written in either HTML and Jav a t FIG 8D illustrates a font management menu 81a accessed 

or iust Java, d epending on user requirements and the type of \ through the selection of "font management" button 81 of the 

data fetched from the peripheral device. Referring to FIG. 4, administrative maintenance menu 74. The font management 

the selection of "printer status" 61 displays the connected menu 81fl includes three sections: a display installed fonts 

printer's current status 70, such as printer idle, needs paper, 35 section 81fo; an installing fonts section 81c; and an add or 

paper jam, etc. FIG. 4 is an example of a status monitor deIete secondary font server section 81d. The display 

object 59. Referring to FIG. 5, the selection of "available installed fonts section Hlb displays a list of fonts available 

printers" 62 displays a GUI object list of available printers 10 the selected printer. The fonts may be stored on and 

accessible through direct or network connection. A list of accessed from the host computer system 10, a printer 

features for each of the printers is provided to help the user 40 connected locally, or a remote server 57. The installing fonts 

select which printer to use. The list of features include section 81c allows installation of new fonts on a particular 

printer emulation, resolution, print speed, paper and enve- font «rwr. Add or delete secondary font servers section 81d 

lope sizes, comments or additional printer features. allows the addition or removal of font server URLs to a list 

FIGS. 6A-D illustrate displays associated with the third of sec °ndary font servers. Password access is available for 

selectable button, "emulation" 63. An emulation selection 45 each scction of thc font management menu 81a. 

menu 72 allows a user to set up various options for each FIG - ** E illustrates recent user statistics display 82a of the 

emulation available for the printer. The emulation selection printer accessed through the "examine user statistics" button 

menu 72 provides printer emulation section 72a and printer 82 of the administrative maintenance menu 74. The user 

options section 72£> within an emulation. The printer emu- statistics display S2a of the present invention illustrates the 

lation section 72a allows the user to choose the printer 50 name of the person and pages printed in the last ten episodes 

emulation desired for use on the selected printer. Printer performed on the printer. Other information relating to 

options section 72b allows the user to personalize the previous episodes may also be displayed, 

options available for each emulation. For example, as shown FIG. 8F illustrates a network option menu 83a selectable 

in FIG. 6 C, paper size, print orientation, print resolution and through the "set networking options" button 83 of the 

scaling are four personalized options available under the ss administrative maintenance menu 74. In the network option 

ADOBE™ Acrobat™ emulation option available for HDE/ menu 83a, the administrator can assign a proxy server on 

Meister printer identified. Each window in FIGURES A-D networks which have a gateway to the Internet and the 

is an example of a GUI object 52 with included peripheral firewall of the administrator's network. With a firewall 

specific data object 54 representing the printer values dis- installed, there is a need to assign a server which will act as 

played with the windows. 60 a proxy on the outside of the firewall. The proxy server will 

Referring to FIG. 7, the printer set up menu 76, activated handle requests and/or data destined for machines located 

by selection of the "printer setup" button 64, allows a user inside the firewall. 

to change and verify printer settings. The user can select the FIG. 8G illustrates a menu 74 that is accessed through 

paper source to use (upper tray, lower tray, manual feed, selection of "set printer defaults" button 84 of the adminis* 

etc.), the paper size to print on, the paper group, the jam 65 trative maintenance menu 74. The menu 74 includes three 

recovery feature, the paper reserve feature, the paper feeder subsections with multiple options: paper handling options 

orientation, the paper thickness and the manual feed timeout. 84b; global printer parameters 84c; and imaging options 
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84d. The paper handling options 846 allow the user to set 
defaults of printer options. The global printer parameters 84c 
allow a user to set the default of the printer emulation, a start 
page option, a disk font caching option and a power saver 
option. Selecting on for the start page option causes the 
printer to print a start page for every print job. Selecting on 
for the disk font caching option causes the printer to cache 
fonts internally which may improve throughput but is depen- 
dent upon the amount of RAM available to the printer. 
Enabling the power saver option allows the printer to enter 
a reduced power consumption mode after standing idle for 
a specific period of time. The imaging options S4d allow the 
user to set certain imaging characteristics for the printer. In 
the imaging options 84d, the user can orient the image 
portrait or landscape, set the default scan of the image and 
set the available range for scaling in images, for example 
between 20% to 300%. Dots per inch (DPI) is also a user 
definable option under the imaging options 84d. The final 
default option under the imaging options H4d is edge 
smoothing for enabling a desired edge smoothing charac- 
teristic. The available options listed in the printer default set 
up of FIG. 10G are for the specific preselected printer, 
HDE/Meister. It can be appreciated by one of ordinary skill 
in the art that one or more of the default settings may be 
different than that shown according to the make and model 
of the preselected printer. 

FIG. 8H illustrates a help file set up menu 85a accessed 
upon selection of "set URL for printer help files" button 85 
of the administrative maintenance menu 74. The help file set 
up GUI allows the network administrator to set up a primary 
and secondary link to the printer's help file. The network 
administrator is prompted to insert URL codes that access 
the help files that are in HTML format. The HTML iormat- 

ted h*1r fi>S, m^^^ f m?fl'irr rttr prints nr "-mntely frnm 

the printe r. 

-'"Another menu accessed through selection of "firmware 
management" button 86 of the administrative maintenance 
menu 74 is the printer firmware maintenance menu 86a, as 
shown in FIG. 81. Using the firmware maintenance menu 
86a a user can reprogram flash programmable read only 
memory (PROMS) with a new version of the printer firm- 
ware. Also, the latest firmware revision is displayed from the 
firmware maintenance menu 86a. 

A final menu displayed through selection of "perform 
printer maintenance" button 87 of the administrative main- 
tenance menu 74 is the printer maintenance menu 87a, as 
shown in FIG. 8J. Through the printer maintenance menu 
87a, the system administrator can execute a diagnostic 
program on the printer and obtain a current status of the 
printer Diagnostics relating to toner, covers and door 
positions, paper jams, etc. can be determined by diagnostics 
with the results displayed in the printer maintenance menu 
87a. 

The menus and displays of the preferred embodiment of 
the present invention, FIGS. 3-8, can be easily modified to 
incorporate the information required for whatever type of 
peripheral device desired. The OS specific device driver 
portion 33 and the OS independent device driver portion 34 
can be easily modified to incorporate the information 
required for different types of p eripheral devic es, such asp D 
RfTT>J_ritnracn) mnnrr rs. facsimile , devices. aM nome appli- 
ances such aft aiiHiqfoiden components and display devices 
55^ Also, objects associated with the OS independent device 
driver portion 34 may vary greatly or may not be necessary 
depending on the type peripheral device. For example, a 
status monitor object 59 may be important to a user sending 
print jobs to a printer, but might be of significant lesser 
concern to the user sending storage jobs to remote CD ROM 
storage. 
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The interaction between a peripheral device 56 and a host 
computer system 10 which include the dynamic device 
driver 42 will now be discussed. The operating system of the 
host computer system 10 is preprogrammed with the loca- 

5 tion information of desired peripheral devices. The location 
information could be in a form for identifying the peripheral 
device directly connected to a port of the host computer 
system or identifying the peripheral device's network 
location, such as an UniversaLResource Locator (UR L1 for 

1Q identifying an intraneTor Internet location. The communi- 
cation code 21 (FIG. 2) receives and sends packets specific 
to the type of network connected. A user preselects an 
identified peripheral from menus in the application software 
32. For and additional example in Word, if the peripheral 
device is a printer and the operating system is Windows, the 

15 user selects identified printers in a Printer Options menu. 
With reference now to FIG. 9, if a user chooses to change 
a setting of the identified peripheral at 102, the loader 50 
retrieves the GUI objsgts_52 from the peripheral device 56 
and loads it on the host computer system at" 104. The 

20 interpreter lT)Txe"cines7he retrieved andloadecl~GUI objects 
at 106. Peripheral specific data objects may be required at 
different times during execution of the GUI object. The data 
channel 58 retrieves and loads peripheral specific data 
objects at 108 when required. The operating system gener- 

25 ates a display of the GUI objects and the peripheral specific 
data objects on display device 15 of the host computer 
system 10 at 110. The display of the GUI objects and 
peripheral specific data objects can be designed identical to 
the GUIs presently used by the application software 32. 

30 The system then allows the user to change settings by 
selection of various graphically displayed peripheral specific 
data object options within the GUI objects 52 at 112. If the 
user decides no changes are necessary, the system exits the 
GUI objects at 114. However, if the user makes changes at 

35 116, but is dissatisfied with the changes at 118 the user can 
alter any changes made. If the user is satisfied with the 
changes, the data channel 58 stores peripheral specific data 
object changes in the peripheral device 56 at 120 and the 
peripheral specific data object changes are implemented in 

40 OS specific code at 122 by the OS specific portion 33. 
Lastly, the OS specific portion 33 passes the peripheral 
specific data object changes implemented in OS specific 
code to the application software 32. 

Referring to FIG. 10, once the peripheral specific data 

45 objects are set, the peripheral device 56 is set to the user's 
desires and the system is ready to execute a function with the 
peripheral device 56 at 126. The user may exit at 127, if the 
user desires not to continue. If the user selects function 
execution, the loader 50 retrieves peripheral specific data 

50 objects and retrieves the status monitor object if required. 
The interpreter 19 executes the loader retrieved objects at 
130. An executed status monitor object 59 presen ts real-time 
information re gard ing operating status of the peripheral 
device, such as printer idle, needs pap er and pap ex.iam on 

55 the display de vice 15, 'and mav present a pause command for 
a user defined function hold, if a peripheral specific data 
object is required during execution at 132, the data channel 
loads any required peripheral specific data objects not 
loaded from the peripheral at 134. If a peripheral specific 

so data object is not required, the application software 32 
executes the function with the peripheral at 136. Execution 
of the objects on the interpreter 19 creates the OS indepen- 
dent device driver portion 34. The OS specific device driver 
portion 33 allows the OS independent device driver portion 

65 34 to communicate with the applications software 32. 

While the preferred embodiment of the invention has been 
illustrated and described, it will be appreciated that various 
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changes can be made therein without departing from the 
spirit and scope of the invention. 

Hie embodiments of the invention in which an exclusive 
property or privilege is claimed are defined as follows: 

1. A method for controlling peripheral devices coupled to 5 
a host computer system having an operating system with a 
translation layer and a processor, wherein each peripheral 
device has an associated address and the host computer 
system is coupled to each peripheral device via a connection 
selected from the group of a direct connection, a local area 10 
network connection, and a public data network connection, 
said method comprising the steps of: 

generating a peripheral device job at the host computer 
system; 

assigning an address of a peripheral device at the host 15 
computer system to the generated peripheral device 
job; 

selecting, at the host computer system, a peripheral device 
coupled to the host computer according to the gener- ^ 
ated peripheral device job and the assigned address; 

retrieving, at the host computer system, at least one 
peripheral device driver associated with the selected 
peripheral device according to the generated peripheral 
device job, wherein the at least one peripheral device ^ 
driver is noninterpreted computer code that is indepen- 
dent of the host computer system's operating system 
and processor; 

interpreting the retrieved at least one peripheral device 
driver; and 30 

controlling, at the host computer system, the peripheral 
device according to the interpreted at least one periph- 
eral device driver through user commands initiated in 
the operating system of the host computer system and 
filtered through the translation layer. 35 

2. The method of claim 1, wherein the step of retrieving 
retrieves the peripheral device driver from a stored location 
in the host computer system. 

3. The method of claim 1, wherein the step of retrieving 
retrieves the peripheral device driver from a stored location 40 
in the peripheral device. 

4. The method of claim 1, wherein the host computer 
system is coupled to at least one independent server via a 
connection selected from the group of a direct connection, 
local area network connection, and public data network 45 
connection and the step of retrieving retrieves the at least 
one peripheral device driver from a stored location in the at 
least one independent server. 

5. The method of claim 1, wherein the peripheral device 

is any server equipped device. 50 

6. The method of claim 1, wherein the peripheral device 
is a printer. 

7. The method of claim X, wherein the peripheral device 
is a scanner. 

8. The method of claim 1, wherein the peripheral device 55 
is high density storage. 

9. The method of claim 1, wherein the peripheral device 
is a facsimile device. 

10. The method of claim 1, wherein the noninterpreted 
peripheral device driver is independent of the host computer 60 
system's operating system and processor. 

11. The method of claim 1, wherein the peripheral device 
driver includes a graphical user interface (GUI) for entering 
of user initiated controlling commands. 

12. The method of claim 11, wherein the GUI of the 65 
peripheral device driver displays the status of the peripheral 
device. 
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13. The method of claim 11, wherein the GUI of the 
peripheral device driver displays a list of predefined user- 
selectable options for the selected peripheral device. 

14. The method of claim 11, wherein the GUI of the 
peripheral device driver displays an administrative mainte- 
nance menu, wherein said administrative maintenance menu 
allows a user to perform at least one of the following 
functions: 

connect additional peripheral devices; limit user access to 

specific peripheral devices; 
install fonts from various predefined font servers con- 
nected to the operating system; 
install a proxy connection; display the most recent users 
of the selected peripheral device and predetermined 
details of the most recent user peripheral device epi- 
sodes; 

set default peripheral device handling options; set default 
global peripheral device parameter options and set 
default imaging options. 

15. A system for controlling peripheral devices coupled to 
a host computer system having an operating system with a 
translation layer and a processor, wherein each peripheral 
device has an associated address and the host computer 
system is coupled to each peripheral device via a connection 
selected from the group of a direct connection, a local area 
network connection, and a public data network connection, 
said system comprising: 

a means for generating a peripheral device job at the host 

computer system; 
a means for assigning an address of a peripheral device, 
at the host computer system, to the generated peripheral 
device job; 

a means for selecting, at the host computer system, a 
peripheral device coupled to the host computer accord- 
ing to the generated peripheral device job and the 
assigned address; 
a means for retrieving, at the host computer system, at 
least one peripheral device driver associated with the 
selected peripheral device according to the generated 
peripheral device job, wherein the at least one periph- 
eral device driver is noninterpreted computer code that 
is independent of the host computer system's operating 
system and processor; 
a means for interpreting the retrieved at least one periph- 
eral device driver; and 
a means for controlling, at the host computer system, the 
peripheral device according to user initiated controlling 
commands in the operating system and the interpreted 
at least one peripheral device driver. 

16. The system of claim 15, wherein the means of 
retrieving retrieves the peripheral device driver from a 
stored location in the host computer system. 

17. The system of claim 15, wherein the means of 
retrieving retrieves the peripheral device driver from a 
stored location in the peripheral device. 

18. The method of claim 15, wherein the host computer 
system is coupled to an independent server via a connection 
selected from the group of a direct connection, local area 
network connection, and public data network connection 
and the means of retrieving retrieves the at least one periph- 
eral device driver from a stored location in an independent 
server. 

19. The system of claim 15, wherein the peripheral device 
is any server equipped device. 

20. The system of claim 15, wherein the peripheral device 
is a printer. 
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21. The system of claim 15, wherein the peripheral device 
is a scanner. 

22. The system of claim 15, wherein the peripheral device 
is high density storage. 

23. The system of claim 15, wherein the peripheral device 5 
is a facsimile device. 

24. The system of claim 15, wherein the noninterpreted 
peripheral device driver are independent of the host com- 
puter system's operating system and processor. 

25. The system of claim 15, wherein the at least one 10 
peripheral device driver includes a graphical user interface 
(GUI) for entering of user initiated controlling commands. 

26. The system of claim 25, wherein the GUI of the 
peripheral device driver displays the status of the peripheral 
device. 15 

27. The system of claim 25, wherein the GUI of the 
peripheral device driver displays a list of predefined user- 
selectable options for the selected peripheral device. 

28. The system of claim 25, wherein the GUI of the 
peripheral device driver displays an administrative mainte- 20 
nance menu, wherein said administrative maintenance menu 
allows a user to perform at least one of the following 
functions: 

connect additional peripheral devices; limit user access to 
specific peripheral devices; 25 

install fonts from various predefined font servers con- 
nected to the operating system; 

install a proxy connection; display the most recent users 
of the selected peripheral device and predetermined 3Q 
details of the most recent user peripheral device epi- 
sodes; 

set default peripheral device handling options; set default 
global peripheral device parameter options and set 
default imaging options. 35 

29. A method for controlling peripheral devices coupled 
to a host computer system having an operating system with 
a translation layer and a processor, wherein each peripheral 
device has an associated address and the host computer 
system is coupled to each peripheral device via a connection 40 
selected from the group of a direct connection, a local area 
network connection, and a public data network connection, 
said method comprising the steps of: 

generating a peripheral device job, at the host computer 
system; 45 

selecting, at the host computer system, a peripheral device 
coupled to the host computer according to the gener- 
ated peripheral device job and the associated address; 

retrieving, at the host computer system, at least one 
peripheral device driver associated with the selected 
peripheral device according to the generated peripheral 
device job, wherein the at least one peripheral device 
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driver is noncompiled computer code that is indepen- 
dent of the first computer controlled device's operating 
system and processor; 
compiling the retrieved at least one peripheral device 
driver; and 

controlling, at the host computer system, the peripheral 
device according to the compiled at least one peripheral 
device driver through user commands initiated in the 
operating system of the host computer system and 
filtered through the translation layer. 

30. The method of claim 29, wherein the step of compil- 
ing is performing just-in-time compiling to maintain pro- 
cessor and operating system independence for the peripheral 
device driver. 

31. The method for controlling communication between 
at least two coupled computer controlled devices having 
addresses with at least one computer controlled device 
having an operating system with a translation layer, wherein 
the computer controlled devices are coupled via a connec- 
tion selected from the group of a direct connection, a local 
area network connection, and a public data network 
connection, said method comprising the steps of: 

generating a computer controlled device job at a first 
computer controlled device; 

assigning an address of a second computer controlled 
device to the generated computer controlled device job; 

selecting, at the first computer controlled device, the 
second computer controlled device according to the 
assigned address; 

retrieving, at the first computer controlled device, a com- 
puter controlled device driver of the selected second 
computer controlled device according to the generated 
computer controlled device job, wherein the computer 
controlled device driver is stored in a location other 
than the first computer controlled device and is nonin- 
terpreted computer code that is independent of the first 
computer controlled device's operating system and 
processor; 

interpreting the retrieved computer controlled device 
driver; and 

controlling, at the first computer controlled device, the 
second computer controlled device according to the 
interpreted computer controlled device driver through 
the operating system of the first computer controlled 
device and filtered through the translation layer of the 
first computer controlled device. 

32. The method of claim 31, wherein the computer 
controlled devices are facsimile device. 

***** 
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